The prevalence of hypertension was reported higher in the coastal areas in different populations of the world. There was no study on the prevalence of hypertension among the coastal people in Bangladesh. This study addressed the prevalence and risk of hypertension among people living in the coastal areas of Bangladesh.
Introduction
The people living adjacent to sea shore are likely to be exposed to high salt (sodium chloride) intake. This may be due to consumption of drinking water containing salt exceeding the recommended limits. In addition, local agricultural products like cereals, fruits, vegetables and sea food may have excess salt content The prevalence rates of sHTN were 14.6, 18.5 and 24.6% in the poor, the middle and in the rich class, respectively (p<0.001). Similar trend was observed with dHTN. Both types of HTN increased with increasing age (p<0.001), BMI (p<0.001), WHR (p<0.001) and WHtR (p<0.001). Logistic regression analyses proved that the participants of higher social class, of advancing age and with higher obesity had excess risk of hypertension. Positive family history of HTN, DM and stroke had also increased risk for HTN.
We found higher prevalence of HTN in Bangladeshi coastal population compared to people living in other areas of Bangladesh. Family history of DM, HTN and stroke were significantly related to sHTN and dHTN. Increasing age, higher obesity and higher social class had excess risk for developing HTN. Further study may be undertaken to address other unexplored risks like physical inactivity, unhealthy diet or psychosocial stress affecting the coastal people. Salt content of water and food consumed by these people should also be investigated. which may contribute further to high salt intake. 1 In china, about one-fifth of the coast people have hypertension, which has been increasing in both men and women. 2 An increased morbidity related to vascular damage in pre-hypertensive and hypertensive people was found in the coastal areas of Fujian province. 3 A recent study in Bangladesh reported the prevalence of pre-hypertension and hypertension in rural community as 31.9% and 16.0%, respectively among the adults of age 25 years or more. 4 Again, hypertension was found higher in the higher socio-economic (affluent) than in the non-affluent class irrespective of geographical locations. 5 The prevalence of hypertension has been increasing in Iran, 6 Taiwan 7 and in 6 European countries, Canada, and the United States. 8 So, the global burden of hypertension and its relation to cardiovascular morbidity and mortality is of great concern. 9 Even more concern is that high normal blood pressure has been related to cardiovascular risk. 10 A metaanalysis of randomized trial reported that an early detection of hypertension and intervention by blood pressure-lowering agent maintaining baseline level proved to be beneficial. 11 However, there was no study on the prevalence of hypertension in the population of coastal area of Bangladesh adjoining Bay of Bengal. This study addressed the prevalence of hypertension and the risks related to hypertension among the people living in the coastal areas of Bangladesh.
Study design
The study protocol was approved by the Ethical Review Committee of the Bangladesh Diabetes Association (BADAS).
The study was conducted in 32 communities scattered in the six coastal districts of Bangladesh adjoining Bay of Bengal. The districts were Barisal, Barguna, Bhola, Pirojpur, Patuakhali and Jhalokhati. The investigation sites were sixteen secondary schools, five primary schools, five Madrasahs (religious schools), four Union Councils (UC) and two colleges in different communities (Fig 1 & 2) . The community participation was ensured involving the elected members of the local government body of UCs and social and religious leaders. The teachers and students of academic and religious institutes were also involved. The local leaders, the teachers and the students were discussed about the proposed study. They were informed about the objectives and the procedural details of the investigations. These people helped to prepare the list of the interested individuals. All interested individuals of age 18 years or above were considered eligible. Then, informed consent was taken from those who agreed to participate in the study. They were advised to attend a specified venue in the next morning with an overnight fast. On arrival in the next morning, according to the list, each participant was interviewed about occupation, education, income, illness and medication. Family history of hypertension (HTN), diabetes mellitus (DM), stroke and coronary heart diseases (CHD) was also taken.
After the interview, height, weight, and waist -and hip-girth were measured with light clothes and without shoes. The weighing tools (stadiometer) were calibrated daily by known standard weight. For height, the subject stood erect keeping the occiput, back, hip, and heels touching the wall behind, while gazing in front with the tragus and lateral orbital margin in the same horizontal plane. Waist-girth was measured by placing a plastic tape horizontally mid-way between 12th rib and iliac crest in the mid-axillary line and the umbilicus in front. Similarly, hip-girth was measured by taking the extreme end posteriorly and the symphysis pubis anteriorly. Body mass index was calculated (BMI = weight in kg/height in met sq). Waist-to-hip (WHR) and waist-to-height (WHtR) ratios were measured for the assessment of central obesity.
Blood pressure was taken after 10 min rest with standard cuff, fitted with mercury sphygmomanometer while the participant sitting face to face and talking comfortably with relax mood. A mean of the two measures was accepted. The cut-off values for systolic and diastolic hypertension (sHTN, dHTN) were >135 and >85mmHg, respectively.
Taking an aseptic measure five ml of fasting blood sample was collected for estimation of fasting blood glucose (FBG mmol/l) and lipids (total cholesterol [Tchol], triglycerides [TG] , low-density lipoprotein [LDL] , high-density lipoproteins [HDL] . The collected samples were transported in an iced chamber and stored at -20 0 C. Finally, all biochemical tests were carried out in BIRDEM central Laboratory. Plasma glucose was measured by glucose oxidase-peroxidase method using Technicon M-II auto-analyzer. To reduce the cost, a randomized sample was drawn (n=300) for the estimation of Chol, TG and HDL by auto-analyzer (Hitachi-704) using enzymatic method. The coefficient of variation (CV) was allowed ≤5%.
Statistical analyses
The biophysical characteristics (mean with standard deviation) were compared between participants with and without hypertension (both sHTN, dHTN) 2; BMI and WHtR quartiles were added to model 3 and 4, respectively. Considering all the models, family history of hypertension, higher social class, advancing age and increasing obesity were found to have excess risk for systolic hypertension. The increasing WHtR was proved to be an important obesity indicator, which profoundly reduced the effect of higher age (model 3 vs. 4); whereas, the increasing BMI, an indicator for general obesity had no such effect on age for developing sHTN. The findings of logistic regression taking sHTN as a dependent variable were found almost similar to dHTN (Table not shown) .
Discussion
This epidemiologic study on HTN in a coastal area of Bay of Bengal is the first of its kind in Bangladesh. It was conducted in 32 communities widely spread over different geographical sites in six coastal districts. These areas are separated by estuaries and not easily accessible. The investigation team had to travel by boat from one place to the other crossing the estuaries of rivers. Sometimes, the river and the sea turned so rough due to adverse weather that the team used to postpone scheduled program. However, the coastal people were cooperative and did extend their help in all respects. They helped organizing the reception and maintaining discipline of the participants at the venues.
The response rate was satisfactory (80.2%). The prevalence of hypertension in the coastal population is higher (19%) than that of rural (16.8%) and urban (11.3%) native Bangladeshis. 4,5 It is lower than the Chinese study, 2,3 which reported an increasing trend over time. In China, the observed prevalence of hypertension was 9.8% in the 1980s, 18.5% in the 1990s and 30.0% in the 2000s. We have no previous report. Hence, it is not possible to assess the trend in the study population. Yadav et.al observed a higher prevalence of hypertension (32.2%) in India, 12 but the study participants were affluent people and older (age ≥30y). Another Indian study by Anchala et.al 13 that included population from different areas reported prevalence of hypertension similar to this study.
Regarding risk factors, usually, hypertension is more prevalent in men than women.
14 In the present study we also found that the prevalence was significantly higher in men than in women (p<0.001; table 2). But employing logistic regression it was found that both sexes had equal risk. As regards the comparisons of socio-economic classes our findings showed that higher social class had excess risk for hypertension which was consistent with other studies.
4-7,12,13,15 Advancing age and central obesity (higher WHR, WHtR) were also found to be significantly related to hypertension. This finding is consistent with other studies.
5,6,10,12
Interestingly, central obesity (higher WHtR) but not general obesity (higher BMI) was proved again to be the significant predictor for hypertension.
16
The study had some limitations. The determination of accurate age was difficult. Most of the participants did not know their date of birth. The age of the participant was approximated based on some national political and / or historical events like liberation war of Bangladesh and worst disasters faced by the coastal people. We could not also assess the grading of physical activities due to different types of lifestyle and occupational heterogeneity. Furthermore, we had to abandon the history taking on dietary habit -firstly, because of diversity in different communities and secondly, it was a time consuming exercise. Again, it would have been better if we could have estimated the salt content of the local drinking water and the locally produced food products.
Conclusions
The prevalence of both systolic and diastolic hypertension was higher among the coastal population of Bangladesh. Higher age, higher obesity and higher social class had excess risk for developing HTN. The participants with known family history of DM, HTN, CHD and stroke had increased risk for both sHTN and dHTN. Further study may be undertaken to address other unexplored risks like physical inactivity, unhealthy diet or psychosocial stress affecting the coastal people. Excess salinity of water and food may also be considered as an important variable for investigation.
